This paper assesses the impact of the location and configuration of Battery Energy Storage Systems (BESS) on LowVoltage (LV) feeders. BESS are now being deployed on LV networks by Distribution Network Operators (DNOs) as an alternative to conventional reinforcement (e.g. upgrading cables and transformers) in response to increased electricity demand from new technologies such as electric vehicles. By storing energy during periods of low demand and then releasing that energy at times of high demand, the peak demand of a given LV substation on the grid can be reduced therefore mitigating or at least delaying the need for replacement and upgrade. However, existing research into this application of BESS tends to evaluate the aggregated impact of such systems at the substation level and does not systematically consider the impact of the location and configuration of BESS on the voltage profiles, losses and utilisation within a given feeder.
Introduction 1
The transition to a low carbon economy is a major isting and new technologies [6] . The Smart Grid which, 33 although varying definitions exist, is often described in 34 terms of a power system with increased use of innova-
35
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December 11, 2015 In all the cases described above, forecasting at least 83 day-ahead power and energy demand is essential in or-
84
der to optimise management of the BESS. benefits.
111
The work presented in this paper is motivated by 
Methodology
218
As can be seen in Figure 1c the unbalanced load con- and red triangle for phases 1, 2 and 3 respectively.
224
Although Network 2 has a more balanced load con- on the key issues addressed in this paper.
297
• The BESS scheduling algorithm presented in this 298 paper is not intended for long-term control and 299 hence does not take into account impact of storage 300 cycling on the operational lifetime of the battery.
301
The following sub-sections describe each of the 302 BESS configurations and associated control algorithms.
303
Example charge and discharge schedules are generated imbalance is a fundamental part of the feeder structure.
315
Configuration 1 seeks to represent this case of a single-
316
phase BESS connected to a single-phase of a feeder.
317
Phase-balancing in this configuration is impossible as 318 the BESS is only connected to one phase.
319
The algorithm used for Configuration 1 uses the Mat- in line with the assumptions previously stated.
Subject to following constraints:
where ceincies.
339
The resultant BESS schedule and state of charge pro-340 file for phase 1 of day 1 of network 1 is given in figure   341 2a. 
2 ; end end end end Algorithm 1: Algorithm for arithmetic phase balancing function rarely balanced, causing voltage unbalance [26, 27] . 
where,D f (k) is the expected demand under BESS oper- 
Network 1 Location Analysis
437
In Figure 3a , the losses, utilisation per phase and min- 
Configuration 2: Single Phase BESS on All
455
Three Phases
456
Similarly to single-phase BESS, in Figure 3b, 
Configuration 4: Three Phase BESS with Full
493
Functionality
494
As seen in Figure 3d , when storage capacity is 
